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Abstract of US5455825 

A switch for digital communication networl<s 
includes a queuing system capable of 
implementing a broad class of scheduling 
algorithms for many different applications and 
purposes, with the queueing system including 
means for providing numerical tags to incoming 
cells or packets, the values of the tags being 
calculated when incoming cells or packets arrive 
at the switch. A queue and search module is 
provided to select cells or packets for 
transmission based on these tags. The 
combination of the tags and the queue and 
search module enables simple and fast 
implementations of a wide variety of scheduling 
algorithms, including algorithms for supporting 
communication traffic with real time 
requirements, continuous media such as audio 
and video, and traffic requiring very fast 
response. Furthermore, multiple classes of traffic 
are supported in a single network switch, each 
class having its own scheduling algorithm and 
policy. The queue and search module is 
designed for VLSI implementation, and in one 
embodiment supports an ATM switch with 16 
ports, each port operating at 622 megabits per 
second. 
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m\zmt^^^-^y{f^mt. ^:x-^y^^m\z 
^m-^nr^-^}i(D'p-ii^'E>m^mt\mf3im\zmt)U 
yfizMLx^m^) y^\zm<t^^%\iv hmM 

X -y g^©i!imc5fefc*o T^©^;^ u XA sis^-rs 

x-i- y^0mr^ff\z^(O7)i::tuxAmm.&rz^m 
t. 

±is#ffl* u y^ \znbx±)vmmm\z±m7A:^ 

±tEx^-y5^«, Mir. ±$Eiiii3Uy{^\zm^brc±}i 
^miit^mts^m^mx.rzz.hti^mtf^'f^'ji' 30 

V'f:tUx^' • X'5r>'a-U>i^- 7;i/d'UXAt, X 
^f-^yir • :/5-1':t'Jx^' •X^rv3.-U>i'- 7;l/ 
rfUXAi:, 7'?> H • nh*> • 7JV:i'JX'Ai. rti 

•r2)tt*JailH^®X-1''y5^>i^->X7"Ao 40 

tcir;i/&ffi*-r?>iH#sstg-r5fc©(c^s$nfcX';r 

vVdimz^-i^^x. ^a.-'iy^^wm\z^m^n 

^mtj u >i7 \zMjt^-r^^^\dy hom^^^M^mx^ 
^±)i(D'^xmhfb-^^^^ifm^w-o±)i^'\i—^Lx 50 



#SB¥8-5 6 2 3 0 

2 

i:-rsW«« 1 iB«©X^ v^f-yfl^T.f-h. 

[«*a5] ±.m^a.-^y!f^mt. ^mf)^imm 

\zm^m^O\yi?7.i$'ii-^^fSi^F IFOm^^m^. # 
:*:S4fam©X-f y^yfi/7.5-h,. 

x^}cMji£;i/Tistte.n, #it«[iiK«. MJSbfekv' 

X ^ ® 3^ ^^ffl t T^MflJ !C s s J^: ® 1/ X ^' ( ' >^JS L & Jt 
ttUSS^^ 6 ® m*® & Jt«-r -5 5 U :::7 {cSHfiS 

\zh^Mzvcmmmphmizmz.9^^^y)ih^\^'^ 
•&i?*oT. mihfz.mi^)y'?\zm^'$^%\i 

yYii^-^Wmx-h^'^-^\z. m-h'dvV^i^y\zt^ 

z.h.\zi.r>. ±tHjtiJi5igs«> mKhtz.m')y^\z-n 

1II?TS r i:S#mi-r^W*« 5 IBiSCX-r 
->Xt-A, 

[W*]S7] ±fB-b— ±tB W>JX 3' ©Sc® 
C 3 & SffllS:® itKHiSS ijiJD© Jtg^llliSSSffi^. 

v^)--^mw^. mt.^<n>^':f^LvV\z^X)^'^v^)~ 
v'XiJ'S^sijb. ±fa3iJp©J±i^i3g§». 2-D®-9-y'^;/ 

T, l:/hffl^^?'M2:Rf^P'>'X^/{»5#SUTVi5i}->^y 

u-*^sijL, ±tB>:/u-«, 'mx^tz.mmy^\zn 

5 fa«®x-r -y 9'>i^->x7'A. 

[w^«8] m^(Dmuy!7ti^i]uy^^^-r7 

H^'X^#^fc*■fe;^&sft•r5«i:®A*u ^i'i, 

±ta7HI/X£5S3tti^; FC^m-TS^m^^t. 
±taA* U yi'(D±)V^{S^U < t % 1 o® ai:t; u >^ ic 

^mii u y^ fc-fe;vsta;^ji-5j«#s^)et^&*!c, 
^ fe^fesnsiX'^v^a.-u >i^7;i^=f u XAics-:?Vi 
T, f®-fe;>&tB^/-r'<^j!i>s^-rtt£iiSL'. 
Tcm^^mtbxt-r^^^f^tMzmat^^^^ 
mt. 

±imm^:x~\Z. ^±MzMLX^^iiyht^m 
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4 



^fe^^^e*mST®4^a-2;^g^K■rSj;5^ZiHgStlfc 20 ^^m-^W':>X^^^Z.t^mU 2:3®JtttH-yh® 

Mi:®J±ttl§i:. SRf-3TV^?>rt^^-rt)®TS«3. ±tBilK^sa. 

iBtianfc-fe;i^0:5'i^ii£^^yvv'xd7(cigfe-rsigs a®ANDy-h;5t:t^;5;aitj&i-r«)<fc'5tci[^sn 

±mmmt. ^i/wjxi'o^mti-omo^itm i;\zmf}-sn^±)v^^tz.tmmttm^mi7 

t, 50 [»*:S19] ±IBANDy-h«, -e®ANDy- 

/h$V>i;5®tti:5a5tetf>y h!rS'cJV:>T, fBttSnfc-kJV ^JST5fc*Cffl^ie.n5t>®-Cabi9, ±IE^i^W>'X 

%UWm7.-iy^yffyysy-h. vV^Mh. j:05'i'v>'x^ffljtt^^55^e>®ffl*t*-y 

$nfcm*£jf&, j:®-a®H5/ h®*t> ?a5fetf7 oigm®ffl*^i*«!R^-c*s«^«. *fjs-r5-k;w^ 

^:j.-^<Dm<o±)\'(D^^mi:Kih'h^\/^^ifm:n-r:> Xh^^t^itcTZ-f^i^Wit-t^m^mi 8tB«®X 

:it£S^-r#^t*>y hS=tUT*3D, •1'>y9^>i^->X7^A<, 

^YcMmt. ^^^^t^3.-(n^mism\Zh^^^O 40 [W^:S2 0] ±fBXl'<y5">i^->XT-Att, StC, 

g/jNfii:<£JtK-r«>J:i:tj;D, ?B5tS'Jtc#-fe;i/®:/7 2K±®-fe;Wtft/jNo^i/fi<£#-r-5*|-&, 5feif®-kJl/ 

®X'1'>y5">i^v'XxA. ^®X-f 'yg">i^->XxA. 

[W««i4] mm.mt. 2^<D^^mmit m-m2i\ m^^v'j7.^^imm\t. m.t 

ffl^i^M(tMLT10®3iJn®A*f>y h^m, ±m m^'h'h-^^^m^tiitl-t^tthlZ, ^a-®5fe^;&lR] 

it«^^®ffl*tt, jtigjtt^i;i^5^i^{iS:s-rjijn®A \zs>^2Xii(DmM^3.-(D^m:is\^\z^^2xt}(Dm 

ti}fy h\z^^mmBnx\^^^ctmmttm sirr^^m^iz, mM^mmutz^t^mtt 

1 2|Bfc0X-r <y5^>i'vXT-A. 1 TtB^OX-f >y5=^>5'->XxA. 

[M:tJB15] ±IBjiJn0A;fJtf-y MS, ?S5fct:'-yh 5^? m^m2 2] y^y{fyXf-A\t. mz. 



m^miG] ±mx^ y^y^yxf-A\t. mz. 



-<'y^jvmm^y hu~^m7.-( y^yifyxf-A, 



ft^m^mi 2tB«0X'1'>y5^>^->XxA. 
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■r-5) i t ^S^Tif 7 h t® AND SIRSfc*® AND-;^ 

-J if 1/7.7- ho 

[0 0 0 1] 
[0 0 0 2] 

^mmhTz'hwmzm^vc-^ns z.(D^)v^n'rv v 

Ji-r5j>:®y-HtSM«-rs. ^®il£ll, "f^v^)]/ 
'^mt^<nm^%^mmz3m-t^. z.m(D^v v 

#-hT^.5®^M*LVi. m^it. a^/apj«fsu7 
[0 0 0 3] mmfsiy'^i^^jim^^yhu-^oi-o 

bhX. ATM (Asynchronous Tran 
sfer Mode :#|BlMeSI*-H) t-yhy-i' 
/i^ifeS, ATM^7 Sy-i'S. h7-i7tfj®a^5 

H) '\x-;5'£gMf •2>®icfflVi6n5. ;:;:'r> 
^^wmus mmLTcm^i}-^ X0'b-sfs.±)uzmmt 

>i'Lfcl9-r5ATMX'1'ry5"^^?:io ATM^yhy 

-x;i/- c • 7s'0^y)\-Y\zi.^. r^:£-r5^^fH 

-y hS^i:n-*;l/ATM®Sfflj (lEEEnSar 

'T-y^y^ii'-^y. 3o#, 4^, 199 2^4 

5 2-5 8H) . Rr)^C • 9A(C<fc5, FATM^^iC'v 

®iS5ji{kj (a-<yi7x io#, 10^, 

1 9 9 2¥10^. 2 9-3 6H) (CKE^StlT^^S. 

[0 0 0 4] Kiu.%vy'7-9<r>m.WsM^<n>\'D 
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jjs^i^ticfr^i:. ::ns®-fe;Hi, X-f^yg^TAA 
u>;?;5>e.^#sn, w.*>\zmi]Uyi7^t^Lxw](D 
^9u^mmn^. h-ni^h. ^mmmxfjuy!;^ 
mvxmmv. mcmtivy^^nmizmmnmn 
\mits:^^m't. "tjviiimmL^^mffx&m-^ti^iz 
■t)i'<DWt>nm (+3.-) £':3<5rt/&SjjMiTife 

[0 0 0 5] i*®-fe;wtf®^m(ct*®iij?Tejg|$n 

10 ?);5^®X'>->'3.-'J>i''2:PST5f::SitCB> FIFO 
(First In First Outi^feAtl^feffl 

b) ^^\z^?>mmn^mmmmx$,^, fif 

'A\z3mt^±Mz^^hX&m-^n^. UTJV^^A 

tMzm^m-ii'i-Dn^n. ±}V(DS9cm\zi.^x. -t;!/ 
20 ^)7)V^^A7-:fv^-y3y(D?^^D-^-hb3^, 

U^fi FIF 0;^iCi:«3fcSXir-i7a.-U ^^^^ 

«g«. y'-3'm^<DU\^mmu&mizMhx. m<hnrc 

• XU7 • h7-i'®?0»f^®X'f # 
\Z. AA^-y h'7-i"J>i7*^Sffl*^'yb7-^?U> 
^7 '\-fe;>SreK|-r5 1 5 X JL- U bfc D X 
^ X/Vy^^L-fcO tv^5> :kmmm7^'y:2.-V y^ 
7;VrfUXA&1i;iTV^So SMtt. ATMSIiJfcJ;^ 

30 F I FoiiifMttTMsns;^^, '>i^®, am 2 as 

®ffi5fe)ifi*^, U7;i^i5'^Aa«S*S»-37>"J^- 

®Jl^fcm^c^^^#a#«a7y'J -jr-v-a ^s^'o 

tf'&lJ-'f X®D-*;i/ • XU7 • h^-i'tc^fbT 

t^^^^^-^i■T;^vv 77'U'y-v'a 

:*^ab5:»^, t)L<tt. 7>"J^r-v3>dSS|BtWTffi 
#bfcM#£ifjai:-r«.Ji^, hy-i^U— h*X® 

40 m'^mmmzmhx^m'^umt:t^::t\tmmmz^ 

[0 0 0 6] ®S2 O^lCtifcoT, mi^m'^'7)Vf^ 

5=^7- uy\i3.-7-^ y9msmm\zmhx-\-iitsm 

kJii. J • >'-^>:Ji7 • A'-tT • X-y(Ccfc5 TAT 

)V(D^m (I EEE^^7 9#, ^2M, 1 9 9 1^ 
2n. 1 7 0- 1 8 9H) li. ATMX-r-y5"lC*V>T 

50 -WL^fs.7.^v:x-^)y^mmzii-DX. ^m-^nm-i 
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<-y— HXMMiJ©itKj (H ■ V'^y'fhS ' -y-^v 
ACM SIGCOMM^^, ' 9 1, g^a-'J-y 

1 9 9 1 ¥ 9 ^) . Ywm^'s.mm^\ 

(H • y^>i^iD • 7x9-U, n^n>ifi-^-y- 

-rx>X#^S^I^'&#TR-9 2-0 0 3, *U7* 

W-A-*:-X rffla;^X'Jrva.-U>'5'7;WJX 
2 1#. 1 9 7 4^, 1 7 7 - 1 8 5H), J. 

yy-iy(r)7.fTV:L-^)yff\ (v^^^-i^/^h it-i" 

X>X U1i— ? y'ni^xi^h. P«S^4 3, UC 
LA, 1955^1^)> C-R - H • % 

:^+7, S • ^r->^:/, rii5Ji^>y h7-i;®fcS?)®l^' 
-h0ffl-y— n-] (I EEEi^D-A'Jl/ xWn^a 
x^r-va^ 3>77l/>X, *U7*;l/-7, ^y 
y'.^Xd. 1 9 9 0^12^. 3 0 0. 3. 1 - 3 0 

0. 3. 9H) > A-i7T- J -nui; w-a-y— t* 

-0>'x7U>i'7y^D-g^J (phD^X, MIT, 
1 9 9 2^2^), H-T -iiy^, A-^^yZf-^ 
>, rATM:?;-^ h7-i7(Cjfcf-r5FCVC (F 1 ow 
-Controlled Virtual Chann 
els: 7D-ilffllA'-5^^;i/g^^^;0 (^y 

Yv-f;-iu hn;KcK-rs 1 9 9 z^mm.-kmm. 

*'J7*;i/r:7, •y->'7 7>'>Xn. 1 9 9 3^¥. 10 
H19-22B) - C-L« Ua.'i^t J -W - W7> 

F. u\~YCi%n^mmz^\i!^'^)-\/=f--^n>f^%y 

i^®&feC0X^ri;a-iJ>i^7;l/:JUXAj (ACMi? 
^-:?-;k 2 0#, BlHS, 1 9 7 3^p) , L • V^y 
^, rA'-5^ t Jl-i? □ y : A-^r .y F X-f 5/ h 7 
-i? ofcfeoSr t ViSflMn > h n-;P7;i/::J U XAj 
(ACM SIGCOMM^^, ^>v;l/A'-7. 7^" 
^x;V7^'7, 1 9 9 0¥9^, 1 9-2 9H) , L • 

X'AJ (r]>tfa-^'->'XxAt*5ltSACMh7>' 
1fi7->3X 9#, m2)ig, 1 9 9 1^5H, 10 1- 
1 2 4M) . Q • Vx^yif, K • i/X r2»;^(WA'Jr 

fitg^tCOV^Tj (nSa--^-— >3>iC*3ft5 I EE 
Eh7>"ifi7>'aX 1 9 94^3^) „ 

[0 0 0 7] ::ne)®7;>:^ux*A®^<«, ATM:?^ 
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[0 0 0 8] LiO^U ATMX'5-$>a-'J>i^®fcse)© 
VLS I v'-'5r>-y— 5^>y://5S, H • i'3:?-!}-> • 
t^^y'y h ' 7X*>(Cj;?.ife% TATMlMv^x-f 
A-i:ff^J^a®fc:fe©VLS I >'-'y>-i}— ?>y :/j 

( I E E E V U >y HXT-f M^— =^^<y 2 
7#. Ml IM, 1 9 9 2¥1 1;^) C^tiT^'^Sn 
iO TV^S. rCv-XxAt^feV^T, -feJHSttiA^-hKX 

tii). iiwv-xxAti, asca$n&fli5feSx^>'i-u 

L, x-f -y^^^xif-f >®lg**:tt:*W>-r«)o 

[0 0 0 9] itfflA'<y7rx^rj;a.-U>i^;5iC<£fflv^ 
iO fcATMX^-y^^tM-rsaS^M*!!/^. H • ffifiS 
*\ K-±aS/5MCj;5OT®2'D©il3SCTKE'^e.nT 

H-mm, H-ih^p. M-5K, Y-riffi, m- 

ifJ^. FATMX'f >y5^L S I (Drc^<D^^^U-t)V7 

Ix— 15— 4^'yF n>'7rl/>X, i5->x^x 
1 9 9 4^5^), K • H ■ OltfJ, H - ^ 

®, H • ujBa, s • /m. H • Y • riea, rsT 

S ^-l" 7'®ftfflA>y 7 r U >i^i:^fflL S I liaCScf 
<ffb^^ATMX'1'<y5^7-4^xi'g"-\'-J (BSS^X-f 

50 v^yffyyt-'J'Oh' 9 2^s, b*, m 199 

2^10^, 3 5 9-3 6 3H) o C®ATMX'f >y5" 

Sattiei:,i:i9ffiVoxFTa&§<. HCXi'-ym ffl 
AA*>y 7 r 'J >i^£fflVi-g.a;i^® ATMX'f "y^ta. 
t^XOXtl-^- F>4>5i®AA-fe;i/;0Sil^*®®A*-y 7 

40 ou. m.m7-v::is.:x=.T-yBy\znhx\t-\-^\z 

mm^lfi. Z.07,-< y^\Z\t. 7ri'hU-:t-F^ 

-yay^. A'7-:/9>F3>FD-;k y)V=e-y 
3 y 'd'ftfs. E u 7;i/^''f A7:/'J ^r-y 3 >&-y-3j^- 

[0 0 10] 

^tiwrn^mwr^tcmzu-^titc^cix. 7^9^ a v 

f;n.7s>rVa.-^ yif7)V::l 'J Xhmxts. < , 
5 >y i'l^X^i^iL-U >i^7;i/:f JXA(CliJ-3fc#-Sff 
50 ?imW*mmx-r ■y^^^i'v'XxA&^SClt^iM 
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[0 0 11] 

y!7\zmmtmm^wttm7.. nmm^mt. ± 

■<ymmt. ^:2.-^yif^'mzi^m^ixrz-\L)v<D^ 
ti^i3mmt\t^u^mz^mti^)y^\znhx^mts 

mmfm\ziM7)vd^xh-^mfit^^wt^^hxis 

[0 0 12] iMm^mt. ±M^^ VMM^^n 
&-k;i'&tB*-r5Ct&#iii:-rSo 30 
[0 0 13] ±f37;l'=fUXAli. ^'fi-S-zi? • 7^5 

■i-tUy--^ ■ 7^>fa.~uyif •yji'duXAt. 7.9 
UXAt, y^y]^ ■n\iy-7)V:iUXAt. une. 

•So 

[0 0 14] ±m7^z^3.-)v^m\t, ^mmyi^\z 

i-U>i^7;i/:fJXAicgt?ViT, 4^cL-^>i^^a 
i^#Jin^SS*U. ±tBM*?^a«, ^yffli:?IJfct*>y 

t^m^\z. ^\z3mhTz.-^)v^mm-^^tmmb 

[0 0 15] ±iH4^a.— f >i^^^tt, 9mfl^Bi^m\Z 50 



#M¥8-5 6 2 3 0 
y79\t. til*^^oTVi5-k;i/S:^-rt)®TafeO, # 

^ij-n-Hsffi^u, ^v'j79\t. %mti-^^^m(D 

[0 0 16] ±fH-y— g^^g^, ±mupxd'mtn 

9\zn&hxmn<bn. ^mmmt. nrnvrcv^jx 
9<D9mt^m«\z$>^'A<DUP79\zM!^vrcitm 
mm^<h(Dmi]m^mt^^o\zu=::7\zmm-^n. 
#jt^iai?s«, njs.t^up79(Di^ifmi!i^7iF.mmz$, 
^'A\zitmmm^^mti-^ntc9 {fm^ o /hs ^^^^x 

tiii]\fyh^-ty\zt^z.t 

[0 0 17] ±fa-y— ±tBi/i'x^®i:®i{i 
i^\zmcmm&^mtm(Dmm^m^. ± 

-i^^B<D9ifmt:itmb. mnvtctiitjuy^izMh 

vx. M'boi'm^&mt^^tmmft^o 
[0 0 18] Sfc, ;i©^?§{c#5X'f <y5^>i^>'Xf- 
AS, miommy^ tmti'}y9^7Et7 \^V7^ 
#^£•feJ^&§#-r5«lS:©A* u i. ±tB7 h p- 

© ■bji'^^^s: < 1 1) 1 ■:3®ffl* u \zmm.t^wm 
mtm^. ±mmmm\t. xti'jy^f)^mti')y 

9^t)V(Dmij^7^V3.-)W^7.'ri^a.-)W&L^ 

t^m.^^^%tMzib\Z. ^feSfe^nfcX-iri^a.- 
U >i^7;>:JUXACS-:?v>T, t'©-fe;i/Sffi:fj-r'<t 

^i^&-fe;HC#Jlp-r5^i^^ai:, ±tB 
^^ffi^^i-ir, ^^lMZ^hX-f&^)dyVti'mm 
Xt^^^t. ±iB?55feH-y ht^i'fficS-r^ViT. ± 
IB^ta=^3.-:S^6, M^£;LT^i5?55fe®+:^^6ft/^®^' 

i/«£jf:3-fe;ps-t}— g^ts-y— g^^at. ?65fetc^fS 
L&ffl*u y^\zMhxm'b(Di^if{$.^^^t)V^mtj 

[0 0 19] ±iB-y— g^^as, «/jn®^'^m£>'U7 

JKCfF«LTVK U::i7-!t-5'^a&*UTti5::i:& 

[0 0 2 0] ±iB-9— ^'^as, :¥imjtim^xnmz 
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[0 0 2 1] ±.m--^^mt. ^)=:7^-=^^mta 
[0 0 2 2] ±m^if^m\t. ^mti-^^Mm^x0^:± 

\z. ^b-^\,^:ij(D&t^^}dyhmtitmi:^Wtt. 

[0 0 2 3] ±IBJtlJ|gK> -a®tf-y h;0>6«figSn 

[0 0 2 4] ±tEjt^§g«, ^mvcm^^ 

gt. /h$Vi;&®fi£fflA-rs^Si:S^b. lo®^ 
^<itC»LT 1 ■Q®jiJa®A*H-y ±fBjt« 
g§®fflAtt, JttJM*i:!5:?)^i^ttS^1-51JP®A;^H 

[0 0 2 5] ±iB3ijD®A*t*>> vn.. ■^%\iy v-m 
mmzts.-:)X\^^^})/oy9fm.'^%t^%oxh^ 

[0 0 2 6] ±l3X-l'y5">i^->XxAa, MtC> */Jn 
[0 0 2 7] ±tS^^^^«, m^m'AhX)V-h\Z^ 

® u t ^ 0 ^ ^ p- i^x 3' ® 1 ^ft e. n 

S§/5^e®fflA<&AA-r«.iiJn®it«^^^LT*0, ± 
IBjiiJD®jt«Jggtt. ?65fct*>y h/JJ^^^^MtTioT* 
/h$l»;&®:$'i^fi^^':3^'i^I/>'X^CMJJS-rs-fe 

[0 0 2 8] ^vvAi'm)mmt. /hsv^^^® 

iS'i'fii:2'Q®Jtg^H-y bSffl^b. 2'0®JtKlf>yh 

®i^. -:*®Jtt?tf>;/ h«-:;^®-tJWi/jN$vi;^®^'^ 
;^®ittiEH V V «ffi*®-b;W/jN§ v^;^® ^ mm-o 



(7) #l¥8-5 6 2 3 0 

12 

:Js<D3'ifm^W'DX\^^^±)v^mwi-r?>rcmz. 

yVt]k.^\iy h&A*-r5aS:®ANDy- hS* 
L, «IS®ANDy-h«, ;U-h[C*5ViT75:7S:lO® 
A N D y- h /O^^itTS: ttJ* S*-r -5 J; 5 nT*3 

0< z.(DKnD^-V(D^ms.mts\zi:y)}Amyir\z 

[0 0 2 9] ±faAND-5^-h«. ■e®ANDy-hC 

n^hfc±mm.mfs.^^\ivv^^bx\^^^is^m\^ 
-rsfcfetfflvisnsfe®!?*!?, ±Mi'ifvv7.i'm 

r®^i^I/vX^fflJt«^l§!0>6®tH*t*-y h 

a, MJs£;-r5-t:;i'®?B5feify htAND&®e.n, ^® 
%\iyvmM.mr^hX). «/jN®^i^M&Rf'Q-fe;i/T 

[0 0 3 0] hUT.-^ v^y^'y7.7-h.\i. MtC, 2M 

[0 0 3 1] i/vi^7.i>m)m.mt. m.t^m 

20 S^^P+a-SSKL-, ±t3aiiD®Jtti^^S. 2A*-4^ 

f,ih-^\m-^&iij-t^tbh\Zs ^:3.-o^mi3n\zh 
^2xts<Dm^^3.-<D^mij^\zh^2Xfs<iim.y 

[0 0 3 2] iiBX-f -v5^>i^->XxAa, SiC, ±fB 

im^(D)v-vi3'^^o±.^mv'^Mz^\,^x. Tfii 
m\^w^^h. iMmwi^mt. ^9if\zn^hx^ 

30 ;it&S^-rif >;/ hi:®AND£®5fci!&®ANDy-h 

mhx^^^-ctmmtt^o 

[0 0 3 3] 

-;V¥a!4s-feJi'®ffl*&xervi-;v-rSo T.'rVa.- 
)]/^w\t. m-^(D7)vdnxh.\zm-:5\^^x. ±)v&fm 
\zmm-^. r®j:5{'. x'r=ja.-)v^®.^m^^z. 

40 UXA\Zi:'DX. ^5feS®RVi-fe;!/S^'rAU-tC32m 
t^Z.tfl^X^^tth\Z. m^m(D&^±)Vt:^il^B 

[0 0 3 4] mti^m\t. ±:)v^tiitit^m^\z\t. x 

[0 0 3 5] ±$i7)V:l')XAtLX\t.. ^-(iS.yi; 
f3iX^'J:ji~U>if7)VdUXA-^7.^5'^y^fS.X^ 
i^3.-^jy!f7)V=!VXAm^^^ZLttitX^^tth 
y^yy]^ • n\iy-7)VdUXM,hm^^^ztt^x 

50 m^\t. ;ine.®7;vd'uXA®m*--&t)#-efe 
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[0 0 3 6] x^v:x-)v^mt. ^^mm^-td>if 

[0 0 3 7] ^a.-'iyif^mt. Wk<DVV7.^\Zi. 
•5.F I FOCj;DliJifffiSS^-ri:i:felC, ^^tf^; 

[0 0 3 8] mw.(DmM^^')~7\z 

[0 0 3 9] -y— 2<i©kJJX^iC 

[0 0 4 0] ro^Hjox-r<yg^>^^>'XxAa. X'ir 

ffl*u yt;\zmAzm.nibntz.^a.--^ 

hi^^sMf^rttiD, mmyi^\zmtit^ 
■fe;v©>iss^g-r5c ^i^tia^sns^i^ffiH, 

-ri-S-yi?, SvnS, X^'T-^'';;i7/5:7;UrfUXA©l'^ 

fn© 7;vrf "J XA fe©TH-#$nfcfe©-r« 

ffioT, r©X'f >y9'>^;'>'XT-Att, a-if 

©s^tcjscTiiici^x^ri^i-u >^*s;s:Sffl-rs 

[0 0 4 1] ±|H-y— U-7'9— 5"^atC<J; 
0, */h©^i^«Sli#{caLTVK, 

[0 0 4 2] Slr^K, -y— n^fiJX*5';/i7i}- 

*«3gSfflViTS/h©^i'<iSii5Sit 

[0 0 4 3] m^^t. +J— U-71}— 
t n >J X5 y^^-^^Wt^^^l^tz'^-^^mzi: 
0, ft/h©^7i;'fi|£^^-rs, 

[0 0 4 4] ±tS^i^^gtt, fifVi/T.i'tm.Witi 

ffi^. ^i^Vv^x^'t^i^ttSSSU Jtft^ji^::©^' 



(8) #1^^8-5 6 2 3 0 

[0 0 4 5] ±iiit^m\t. s^^omtuyi^izMt^ 

-(Dmm:^mz$>^ik^fi><b(Dmt^itmm\zM^ 
Lrz^!fmt^iti&t^::tiz^y). m^m^^Mt 

•So 

[0 0 4 6] itMim\t. 2-o<D^m^imhX'b-^^^ 

3ii)II©A*t:<y htciOAAl/fc^i^^itKM 
[0 0 4 7] ±iajiJn©AAbi-y hS. 9g^t:*-y hifi^ 

Tabs. 

[0 0 4 8] t)U ft/jN©:$'i/fiS^t)-fe;>*^2K±# 

[0 0 4 9] mhrc^^^mowifs.m^tvx. ^if 
a? ::©ifcSJ§gy5^5.©fflA£M(riiJn©jt«^^Tjt 

[0 0 5 0] Jt^^«, Jt«Jb&2'^©^if1il©W, 
^ffl*U MK^SIS. tti:©ANDy-hS#U A 

[0 0 5 1] AND^7'-htt> ^^%\ivVif^-^Wm 

30 uy) \z^-or^^^ii^Eoii^^m^1r^tth\z, Jt 

[0 0 5 2] t)b, 2£J[±®-feJW«i^©^ii'fil&*-r 

^\zmMhrz.±)vm^iyriiitit^o 
[0 0 5 3] i^m&mmLrcXo\z. msm^m 
^m^xm^o^!fm^^mt^^'^iz\t. ^^vvt. 
^w.mmxzii^'o^mis^himnmm^-t^^o.--^ 
g«L, m&(n%mmzi.y)%mnmzh^^ffmm 

iz&:&^ifmm'3rc±)v^m9it^, 

[0 0 5 4] ^^m(DX-1 y'^y^yxf-AU, stt. 

a. ANDy-McS-:^ViT> ^i^®?a5fet'<y ht^® 

D^m^z.t\z^r). m^mzm^moM^^tJv^miR 
m^^mm^m-orcm^iz. mfi-^B)v~HzMLxn^ 

50 \iyV^BM.-t^tzt>. ^%\Z'm:t-^nxWcK 
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NDy-h^*B&-r5::t/5STg5« m^thx. AN 

[0 0 5 5] 

't)W^m.-^n^n-^^)V^\^)v (virtu 

a 1 channel) ©Mffi-?'. -fe;Vi»ffl#ffiS:# 
[0 0 5 7] CCOSgHjOX-f-y^B, X^x^'-y^7;V 30 

UXA, v^>i^(rJ;2.m)ffifil5fea7;i'rfUXA, i^v 
- (C <fc S X -1" X y H X X 7 ^ 3. — f > 7 =f ' J X 
A> v'^i^v^, >jx->, -:Jx>i^(Cd;Sft¥x 
5/ H7-1'>'7T-Xh7;>:^UXA, 
-?^Y;>i7n-;;i'7;i':iUXA, ti)\^-7^^\zii^y'y 
>F • nH>S;y;pglKl9'J'>H • nk'x PA±(D7)V 

* >i^ffl7 n-3 > b D-;!' v;■^-^^')V^^^)V7)V 
U XAffl J; 5 /5:1g^;^ilffll7;>rf U XA%iJ-:^- h W 

[0 0 5 8] ^©^BJK, OT®3;^iCj;t)fKl3i£oT 
^T©7;l/rfUXAtittfi-r^#S!i:bT, -fe;P®J(l# 
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16 

■ 7;vrf'JXAfctt-r/^<, ^^^:}-5-;/i/ • X^i^ 
a-'j>^- 7;v:iuXAfc-y-3j?-h-e#5o 
i^sfc, +i^fi^(D}iy hmm-snx^-^^<Dx. x-f 
<v 5^ A' 7 7 r * cD±t)V(Dmm^mM^x. # t* ^ h 

[0 0 5 9] ;i®^BJ®5i?'f >SS> i^if<-7.(Diim 

97.-^v^\zmmt^t. n-i-ru-oiWim^w-o^if 

1 6 lf>y ab.5VHt^na±®«l^ffllf>y 
i^iOSfflt^Sn-S., 8f-y h®«-&K«, 2 5 6 (2®8 
*) aD®^i^tt;5iJiSfe-rtS. 16H<yh®«-&lC 
a. 6 5 5 3 6 (2®16^)af3, ntf<yh®«-&t 
B. 2®n^®i5'^yW;i^^gTt5« #-k;l/ffl^m 

^-®-k;i//i^^iisn5;t-g^-vJi/5^+^JK ■€-®/n'-5^ 

■\';l/5^-\'4^;l/® h5h-yi7®i77X®X^>'3.-'J 

7;i/:^uXA, ^®-fe;>g*o#tt^cM]it-5«^s 
wt>(D±}v^^-<Dmm\zxi]-^nz. comnmiz^ 

[0 0 6 0] ^;0^T> X-1'';/5^*^> #)g®3*S5fet-fe;V£ 

fiiLi^iii-s^, 4^3.-tiB{isnTiis-r^T® 
mizmmtimtin. ^o^mz-m-^m-^oirit^^ 
m^^n. feigi^n^. *3.-®>f(ciBi-ffl^5'i^ttSfiF 

[0 0 6 1] C®7-=*-x^'5'-\'-tiD, X^T-^f 
i7 . xeri;a-'J>i^- 7>IV:J'JXA, ^-1':f5 7i'- 
X^ri?a-U >if • 7JU=fUXA&^1t3-f- W^bfc^ 
T®7;V::iUXA£-g-t?*ili;v^i'7X®X'>->'3.-U> 
i^7;>=f'JXAS*3S-r5;ii::0^piIffii:^c«.o Sfc, 9 

ifm\zmmm^^-rn\f. i-dox^ y^xnm\zm'>i 
yif7)v:ivxA^mmx^^c ^i^m\z\t. i'm^ 

mMt^miz. S5fe«ffliiSV^^5X®^i^&iS:<(®/hS 
v^MCfJOST, fll^S®<£Vi^9X®^i'&IS:<i® 

±t\mm\zwi^^x^, ^0^ofsimK)^x^fr^ 
i^«s«t)c:^^-r§i/x-TATii> 

B, fil5feS®fit>i7 7X®-fe;i/®^i^<J;Dt), iD/h^ 

[0 0 6 2] mi^m^^xmmt^. ATux^y^i 

0 B, ^IS:®A*U >i' 1 4 Srffi^TV^So «®A* 



17 

8i:/^'J (•b;i/A*y7T^^U) 2 0 !CA 
*Sn5» 4^a-:^^g|51 8tt, MM2 2 tJ; D0Jffll 

saaiK 2 4 fesii^-rso aamsisk i e stxaAMaiiK 

Vi§o S&, A*5aagKl 6i:(±lAMagB2 4«, MS 
352 2 tJ;0 7>lI^:fJXA&^5£, *Vi«, BiS^fS 

[0 0 6 3] io^tsu, ^n^'ntb* 

MaiS2 4[cA*sn«). ^ntffv\ ■fe;wt-77r^ 

*U 2 Offlffi;fjfctlJ;fj^8iagl52 4(CA*SnS„ 2 61C 

^•riatc, A^MagBi 6®ffl*«, ^^tmmt^^ 

■feJVA -y 1 -ir Jl/*#:ti, -bJWN' y 7 7 >^ * U 2 0 

[0 0 6 4] WiZ. mmz-o\^xmmt^, "tut. a 
A u 1 4 ^:frbTA*MfflgR 1 6 tiim-rs, xti 

irmt. Sit. ;-?-g^-v;i/g^-^^;vffl^^si^-fe;i/ffl?ij^ 

-A®X>F h?7-X>F®n^i7->3>S}t-r, AT 
7 hfcilD^Sii^tlS. A*^fflag|5 1 6 a, Sfc, A*- 

[0 0 6 5] ±t3if-m ^ift'^^'^mt's.mnv 

;i/;\*<;/77^tu 2 ottfj*sn-5o ^-®^^t, -t;!/ 

j:5Lt, AAiafflliBS, ;^®-b;i'&Sftm ® 
a-r^rt^tBjffi^^iKSiic^K^, Bl±®;ii;0^5, A* 
Ma«. mmt^M: u 1 4 ® i ■feji^-y-'f i^ji/ttj 

^^^)it\t. x-tiuyi7(Dwmmxi-o(DATM-tjv 
^§:^t^(D\Z'mfsmm<Dz.tx$)^. 
[0 0 6 6] =^3.-1^^351 8 ^3.-^m\zmm 

L, m'l^(Otiitl!&mm2 4\Z■^\/^XM!t^t^i^^\^yh 
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sti2.®tijjs!ftn-»!*5$in«^®tf»sff5. ^® 

hy-i7®ffi®y-H^-fe;i.®*«^?65fctciBllt 

Tiii*u y^3o \z-b)v^&mt^, 1 s 

\z^oxnt)n^mm\t. ikxmtmmmzm^-r^ 
7.^v=f-no:>xmyi> 1 4stXfflAu>i'3 o®t^, 

[0 0 6 7] Z.(D%'in(D^n.~im'y7.7-JA(Dmm\Z% 
10 fc-DX. 02SfflV^T]Ktca5nTVi-g)M^>'XxAt 

•zi^^^xmmt^. rtiB, 0 1 ts^T*i-ti^ei5 1 8 

Zt\Z^G±&:Xy'-z?X\t/RXfr&Xy'->>m^ 

SBl 8a> VLS I ^fflVifcF I FO|g?S3 1 (s e 1 
f- timed F I FO) j5^?>;feoTViS, ^a.-X 
>hU-«, F I FO[18§3 l®*m;4^6#ASn-5<, 
F I FO!C*^ffl®X>hU-*Sa&n«, 

-®5fe^:^iBl(ci(K©(c^>7h3ns. #+3.-x>h 
a? u-3 9tt> U'jx^izfm-^n. m^y^-}i\f4i 

a:7HkX7^'-Jl/H3 5 h 3 7 Sr^oT 

V^S. ?55fe7^'-;l/H4 la, Jfifibfc-a®;Hi-U 

mm^, ^(Dmmmxu. lom^MW (^» 
tbx^^^o z(Dm\t. y'-^ijiamti^jy^iz&m 

Sn5:*ncJ;cTft^$tl5« 5S5fe7^'-;i/FS*^L 

U>^3 Oi:^|g:®?65felf'y hji/t^O, #?S3fet'<y N 
#^®ffl*'J>:?'N®3:^;i?->3>£a^L.TV^-5o 
50 4^3.-x>bU-0?55fe7-i'-;i/H®^SfjS-r5t*y h;*^ 

lomz. ^a.-xyhu-tmti^)y^m^:i^^ 

[0 0 6 8] ±-rKE'^fc<fc5C, ^9c7-^-)V¥(D^\^ 

yh\t.. ^n^enrnti^jy^izMBLx^^zoix. 

:^a.-ttB1tLTVi-g>:feT®-fe;l^i:lo®ffl*U> 
i'iiroMJSP^/ii^^yO^^., IP'S, #*7A ®f>y 
40 h/JtU^O^S^^ia'^Si:, -fe;i';0S#g®ta*U>i7fce 

xh-fe;v®ii-&. fip-^, ic»®-t;wi^gis®tii;^3U>i' 

itPa#tt6nTVi5*-&tC«, ^®-fe;t/®5S5fe7^'- 

;i/ H (cB, 1 mm-^ rc\fy hHimmiEt^, m 2 

tC:feViT« {SJ^fJ, ?55fe7^'-;i/H®*^®*7A£M 
T^-Si, l®i[£RFofc-fe:;W^2:3SS^:i:!0J^}'j5> 
5. :ifflt<£*®^^>'XxAlC:fet.iTtt- £®X'5rva. 
-U>i^7;V=fUXA&fflViTfe, l^-fflfflAU>i7t 
2:?®-lr;V/!/5ab5ii^(c, *®eSI®)BSSSi^ 
50 -e^Si^CfSfefetC, «5fe^fcf-y h3 7?:tgtm^ 
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•5. 

[0 0 6 9] JJ^±0j;5iC, ^3.-X>hU-3 9®?S 
567 H 4 1 (Dtplz 1 0<BS^':3 1*-/ h^ta^ntl 
^®^3.-x>hU-®7HkX7^'-;i/H3 5tCS3 
nfc 7 H 1/ X ICMJS UT. 7 T ;< t 'J 2 0 (C|B 

©j;5[C, 5!65fe7^'-;!/H4 1 O^T®fc:*<y h^S^'OT* 
4 Si^S^StlTVi^, 

[0 0 7 0] 'A\z. mmz-zii^^xmmt^. Mmm2 2 

!5^6+a.-«|^gl51 8C»LT> rab51t5®ffl;^U> 

3 0 tce3i-r.5-ir;i/S^^itj;j tvi^^-^^^msn 

?B5fe7-('-;>H4 lffl4'T^®fflAU>i7t?sfjS 

c*feieii+i-x>h'j-3 9^sj?-r2)<, ^(c, M 

M2 2S, ilS?Snfc=^3.-X>HU-®-fe;V®7H 
U-X7-C-;i/H3 5&AXK^^ttibIlIS§4 5{CA*-r 

A*x^^{auiHiss4 5c*viT, s*?snfc-fe;i/® 

7 H 7 ^' "JV F 3 5 tt, 1 8 ®ffl* 4 

ms, ^®7H1/Xtt. -b;w\'5/7r^*U 2 o*^f.}i 

[0 0 7 1] H3lt. SaBJSW^t-r^fcJitt, 02}C 
^■r+a.-X>hU-3 9;^iU^355«-&^^L'TVi 
Sfc, 02(C:feViT> 5l5fe7>i'-;l'H4 ITS^LT 
V^fc:%®®rt, 555feH-/ hS4 2i:LT^LTt^5. t 

fc> mmst^my^ 4 a a, «5fe«b* -y h 3 7 §a 

tit^. 1 8 mtl^J y^3 0 \ZMtt^•t 

S-e® tB* U >i7 t^jSt" 5:^1 7 A 4 6 &iij?-r§, 
;i®:ft^AK, jiMffi5fe«7^';l';5'4 8tA*Sn5. 40 
ii®^5fel67^';i'^4 8(ca, |JlC^3."®=&X>hU 
-tc^fJSTS 2-Q®ft5fea£S^-rfll5tSt'<y 
tlT(^iS<, ffl*U>i7!0^SJ?3tim, ?65feH-yh®F^ 

T-?-®tH*U >i'(cMfS1"§:^;7A®^T®-k;>ic?^;S 

•r-5b*<yF*^ ilMfll5feS7^';P^4 8CA*$n-S, 

mm^^my 4 s a, fii5feSHy h i:5S5feH<y f 

^ig^U S^iemi:LT0;4>l®M&3t:3#-fe;Hc*f 

&n\i. ■?-®-fe;v«MKsn;5:v^;itss^LTVi5o s 
fc> H<y h®fi)5n-r?abs^ic«, ^®-k;i//*5S*?^n 50 
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mm^&y^)i'^ 4 s 2@«®g5fes^fflv^TW 
t^T> gM«^S7^';i^^«. [^i:;?S5fc&jt-3«S:®-fe 

;i/®tf /5^e>, ■3/5^®ffiit0-tJPSS*?TSfcis5('ffl 
l^e-nTV^-S. <fcDig«CW^a, jiMfll^S7^';>^' 

V^ff5feS®-fe;i/!0ifiV>ffi5feS®-fe;VJ; D t>> 5feicei@IS 

[0 0 7 2] jiMft5feS7-i';l/:S'4 8;0>StH*Snfc- 
a®t*-;;^^i< Jt«iia?S5 0 atCA*3tl5o Jt^IlI8& 
5 0att, #X>h'J-®bi5; h£^®MP®tf7 hi 

jtKTs, rn«, 03tc^snTv^s^a?py-h5 

2 ROfSfffiWiHaSiy- h 5 4 (c j; DfrfctlSo -?-®M 

ffl*fcf>;/h®[^, lo®fc:'-y hfcWl®ttS^:3 
-entS, *® l®ttS:^:3t*-:; MCMJST 

5x> h u -tmitnr&m-^nz ct^mhr^^^. 
lj?sn&x>hu-a, 555feb*5/ F/5n'r*?.x>i- 

'J-®rt, *fe^a-®^^CieViX>hU-l?feS. 
[0 0 7 3] 0 3tC^-r7i'-fe7l/-^6 0«, ^^^S: 
Xlf-F7-y:/-r5fc:S?)(CfflV^6n2.. ^m^. lir 
Jlz-y-'f i7;!^rtT^T®ffl* U >^®M^£ffiKff 3 ^1 1 
;*JnIffii:!5:S. 7i'-fe7l/-^ 6 0 B, am-figWI'H 

t,5e.nTv^-5ife^^i-ii?s-r$.o, «fi£^js^3ns«^® 

T&Xx-i^;5^6®A:^j6 2 t±fiXx">^'N®ffl* 6 
4&1i;tTV^S. TfiXx-i^^^&®A*6 2*to®^ 

fflXx->'/5>6®A*6 2j5n®B#«, T&®X-r->' 
(C*3V^T, }tSSnfcffl*U>i7tr*fL-Tx>bU-;0^ 

5®A;^3!5n®^B, itm®m^<E>(Dm\iyh5Q 

\t. ±x o\zfs:^^^\zmm-snx^^^, ±fixx-i^ 

A.®ffl:fj6 4a. T^XT-v'XHgXT-i^fc^V^ 
x^hU-;^/^*!!*?®^!^, 0*t{fl;f3$n5. Tfi: 
Xx-v'XliSXT^-v'tz^v^T, x>hU-;5mcil 

[0 0 7 4] m4\t. m3\z^n^m^<Dmm&^s.y 

^' 4 8 r ®5^BJ® U x7iJ— 7 0 TSt 

il^fcfe®Tab-5. j:®SIJg0!ltc*ViT«> #=^^a-x 
>FU-39«, ^'i^k>'X^7 2Cd;l9SS3iSnTV> 

9>f\^=j7.^i 2\%. %mz%m-^'m^-:>xi& 

^i'®Kf:p<6lcJ:'oTffi5feS;i^^5t$n5o ^:®SISSM 

©UX7-9— 5^iiiiS7 o«, ig^aiis?^«g&a«-r5 

3 {CS^-r3gMfil5feS7 ^' 4 8 lOtmili^Mtg^ g 65 1 

\.x\^tz.M.h.±^<mts.'DX\^^. ^msmmm^^ 
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(12) 

21 

:3®X>hU-KjitLT, ^-n^tl^i^kj^X^? 2 t 
Jt«l§7 4 5!/^MJi£;tTV^.5o ffVVT.^ 1 2\t. U 

1 t^-r A^MBK 1 6 Sf^mtitcs ±}Vxy h U - 
tcMJSf -5 ^ i^cfig^R-r/N'-f U -©MS TV^ 
•5. J:©»:<g;^)iJtlS^7 4t:feV5T. ^a-®(p®itii 

®^i^®jt«^®ti5*tjtttsn?). jt^igmtciiQ, io 

[0 0 7 5] tfc, ccommimmof^mt. -a® 
]i®t's/ h(D\H. ii-rny5^®t*y Mr i/S^&oTvm 

-^-ntt^Kc. ^^jifi:-r5+3.-x>f>U-®?S5felf 

bf-y h*SlT3S-5^TO+a-X>hU-4'-e, ^®^ 20 

Tti-So -S-ngfc, OT®:ii:!!/^^)'J5>S. I'^H, Ux7 
■+}■- 5^!a?S7 0S:n:|tlJIiIiSS5 0 aRU7^±:yU~:$' 
6 0}5^S;^SUx7'y--5"lHl«S®ffl;fjb'-yh5 6H, S 

l*?snfc=^^:i-x>h'J-H, */h 
®^i'iiS«FC)a:Vi5;ii:TfeS, Sfc> MC> 

2 •:3fi^±®:¥i-x> h U -;0^ll-®*/h®^4^fltS^ 

|B|-0?l5feH-ybSJt-DTVi 4^3.-®5fe 30 

mizm'hm^xyh^j-iim^-^n^t^^o^itiztji 

[0 0 7 6] ^®ig||, Ux7-y--5^|lISS7 OiCiiD, 
x7iJ— 5"|11SS7 Ott. 

ifefcaiA-r5<t 5 }C^atSnTViTl'i5®Tcb5/5^ 

®;5'i^MS/hS?5:fit-r:5tl.i5CtS;isfn«> E<D 40 
^ofs.ls^'^^m^^'M.hxh^^^z.uzis.^. Jl® 
J:5(CLT, xy>'3.-'J>^77;P=f'JXA®?£g^^ 

[0 0 7 7] j:®^Bj}c^3vms> ^i^'^-x® 
^l^ssiSfSfcJ&i;:, tS*®5iM«5fcS7^';i/^4 8 

SffifflL-TV^^SK gM«5fea7w;V^4 8®f^t>i3 

\z. ^a.-<D^xyh^i-\znm-t^d'^vV7.i'-^m 

■Do #^i/^>'X^'£+rL-®7^MtInl*t3Tffi 
4S^':3<, 05 a, 04tC^LfcUx7U— 5^I1ISS7 0 50 



#M¥8-5 6 2 3 0 

22 

NS+a-X>hiJ-®illS:tTSo ^a-X^hU- 
Wzn^^t^^tf^^ifith. +a.-X>hU-itZ 
*fJS-r«.it«^§ISJtKi§ i ifi.. 1 ®3'i^«[S3' 

^«T' tTs. ^=.-xyv^}-i\znmt^^9t}f. 

<y hD' i-rSo JtK^ i + 1 tJtS^^ 1 

ora&at)TVi-5-E®7'f-\'®fflAffiSffl*fiMi" 

i:-r5o r®lt:'>yhC' ?B5fef<yhD' i^s-feyh 

[0 0 7 8] +a-*^®X>h'J-;^i6©ttl;(jMM« 

T» ©igfc-feyh^ns. ?S5tH-yhD» ;?)tO® 
Bt», 2^ -1 (^b'<yh=l) Jt« 
g|i®-|a®7-1'1';5^S®tflA«M' a, +i-X>h 
U-i;0^5>+aL-®;li^ (^a-X>hU-N) ST® 
X>^U-®I*«I, m-^O^if^^^-t. ^fc. tf-yhC 

T' fit^3.-xyhV-iii^BN^r(D^3.-mz$>^ 

fch'yhc' 02sw;03tc^-rt¥*^3i®i5igs®ii 

\t. mz. t-fe<y hSnTVi?>*l!J®X 

>l>U-&S*?-r5o IP'S, l/h®^;:^<g5^-Z)X>h 

[0 0 7 9] jjiTic, mmmmz^D^^r. mm\z^ 
ssssets^f. m6\t. 0 5 tc^fitijs i ® j #@ 

®it«^SIill?&S^bTVi5. ia6®T' [j] ty^ 
)Vmf-^ntc:^yi^X13 0\t. 1 #gffl=^^3.-X> h 
ij-037/fVi;x5'® jffig (k-l^j^O) ©t*>y 
hS^UTViS. M'*i [j] 

i'i3 2tt, mtimu'*' ® j#g®t*5/ht?^i3. + 

3---Mtmj3^\Z%^ i + l#g®^3.-X>hU-® 
jtlJSi + l*i5<5t)®-Cfe5o Sfc, M' [j] i 
7'<;i/#ltStXfc7'f-1rl 3 2«, tiiAttM' ®j#B 
©t*>yhTSD, 'C<DxyY^)-t-^^^3.~(D^M.\Z^ 
;6^oTti}*§n-l)fe©Tab-5. C [j+1] 
WtStlfcy-T'tl 3 6i:, E' [j +1] t^'^JW 
ttsnfc7'1'-\'l 3 8a, i#g©X>hU-©Jtft^ 
i® (j+1) #@®Jt|gMliI8&!4>5<5+YU-t* 

yh-ra&.5, tfc, c [j] ty^)vm-y-&nrcv-^ 

tl40i:E' [j] i:7^;V#tt$nfc7-r-t«, i 
#g ®X> h U -Om.^ i ® j #g ® Jt«»31Il?S:«^ 

6;^®Tfi:H7 hfflifc^^aiiisS'N, 6P-^. ( j - 1) 
sg©jtij»aiiijiS'\ffi*sn5^^^u-H7 hT* 
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2? 

[0 0 8 0] 2-O0^^<)~}dyhtU-<-yii^i<Dliitl 

C [J]=l 
i f and only if D' =1 
and T' [ (k-1) • • • j] 
s;m'*' [ (k-1) ■ • • j] (1) 
E' [j] =1 
if and only if D'=l 
and T' [ (k-1) • • • J] 
=M'*' [ (k-1) • • • j] (2) 
M' [ (k-1) • • • J] 
=mi n {2' - 1, 

T- [ (k-1) • • • j] 
for m= i , • • ■ , N, 
such that D*=l} 

(3) 

}^=^a.~(DxyhV-mW:. N^iSl, k 

- IS j so-ra&2)<, Sfc, T' [ (k-1) • ■ • 

j] a, kb*<y hT^Sn&^i^fiT' ffl±&k-jt* 

[0 0 8 n S (1) Cj;f3, C [j] =10^«, 

MT' CD±&k- 1 h^^B j b*<y h^r<Dm^X> 
hU-i + l>i^6X>^U-NST©l/jN©3'i^ttM 
©±fiirk-lt:-yh;ai6. j H-^hSTOfiOTT^i 
■5Ct&^LTV^-5. C [j] =Q<Dm\t. -tOXy 

C [0] tt. C tLTjtlJllJSCffl:^Sn5. S 
fc, ^ (2) tJ;l9, E' [j] =l®Wftt. C 

' [j] =i©B#T> ti^-D. ^^m' hmtimM}*^ 

©±fik-ltfu/h;«^6 j tf<y htT©«/ii^^UViri: 
S^LTViS. fcT, E' [j] =10^tt, ifJTC 
' [j] =l-rfeS. S (3) M' [(k-D- 
• . j] *tX>bU-i;5>e>X>hU-NST©ft/h© 
^i'^g©±fik-l t*<yh/!i>6 j t'-y bSTTS-SCi: 

[0 0 8 2] 16 tc^-r Jtt^ifeaiiiS®Mia. a 7 ic 

' [j + UtE' [j +1] ©flte, afeD;iy^Vim*^ 

C [k] =E' [k] =D' 
M' [J] =T» [j] or (-D» ) , 
for j =0, • • • , k- 1 

[0 0 8 3] s (1) (2) «, ^x<n\-m-\ = 

kiC'Ql^TfKDfiC), H^t, (3) h\=^'mS-^ 
T©j=0, • • •, k- lfc-3t>T^0fit?o ;^tC, 
0^j<k, l^i<N©llt® 
H>yhT' [j] S#AT^S. ±tB:^T©fiB:C;06 



(13) #M^8-5 6 2 3 0 

24: 

©i, j £4^1-©fflC':PViT, {S^SJiSbfet-rS. f 
-St, ;i©^ggfca;D> 
C [J +1] =1 
if and only if D'=l 
and T' [ (k-1) • • • (j +1) ] 
^M'*^ [ (k-1) ■ • ■ (j +1) ] (4) 
E' [J +1] =1 
if and only if D' =1 
and T' [ (k-1) • • ■ (j +1) ] 
10 =M'*' [ (k-1) ■ • ■ (j +1) ] (5) 
M' [ (k-1) • ■ • (j +1) ] 
=mi n {2» -1, 

T* [ (k-1) • ■ • (j+1) ] 
for m= i, • • ■ , N, 
such that D*=l} 

(6) 

iff@~4fTg©*-&ics> c [j+i] =0'rab-5 

20 T' [ (k-1) • • • (j +1) ] 
>M'*i [ (k-1) • • • (j +1) ] 
xm. lffB~4ff@©5^Jg(CS^-r<fc5(C, 
M' [j] =M'" [j] 

T' [ (k-1) • • • j] 
>M'*' [ (k-1) ■ ■ ■ j] 
fi^±®±5(C, ^ (1) . (2) RXS (3) ^iLf 
5o 5ffa«> JbO^/feViC [j+niE' [j + 
1] ®ffi*-^t>ii:£S^LTti5o 6ff g~9fia®^-& 
30 C [j + 1] = ITJ&IQ. E' [j+l]=0 

;^®-e. T' [ (k-1) • • • (j +1) ] iflm/m 

T [ (k-1) • • • (j+1) 

<Mi*i [ (k-1) • • • (j +1) ] (7) 

6ffg~9ffB®5?iJSt^-rj;5(w, 
M' [j] =T' [j] 

T' [ (k-1) • • • j] 
<M'*' [ (k-1) • ■ • j] 
40 6ffB~9ffg©6?Jgi:7?fiJgt^-rj;5(C, 
C [j] i:E' [j] ©ttfejttlESUT^-n^niSlX 
0(C-fe>yhSns. Mt, i^; (7) i:!liffl^©^^(rJ; 

M' [ (k-1) • • • (j + 1) ] 

=T' [ (k-1) • • • (j +1) ] 

m= 1 , • • • , N, D- = 1 tMbT, M 
T©S!!i^*i:ifeS. 
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25 

M' [ (k-1) • ■ • J] 
=T' [ (k-1) • • • j] 
=min {2" -1, T' [ (k-1) 

■ • • j] , M'*^ [ (k-1) 

• • ■ j] } 

=min {2" -1, T" [ (k-1) 

• • • j] (8) 

1 offa~i 3fTi®^^ic«, c [j + i]=i, 

jd^t). E' [j +1] =1;^®-^. T' [(k-D- 
• • (j +1) ] a. ^*T®S/h<SM'*i [ (k- 
1) • • • (j + 1) ] tUC^I^^bTV^S. %-D 

T> 

T' [ (k-1) • • • (j +1) ] 
=M'*' [ (k-1) • • • (j + 1) ] 

tu^. ^tiiSSt. 1 offiii 3ffgfcs^-r<t5(;:. T 

' [j ] =M'*i [j ] om. 

T' [ (k-1) • • • j] 
=W*' [ (k-1) • • • j] 
tUXi^ 1 Iff gfC^-rj;5lC, T ' [j] <M'*i 
[ j ] om. 

T' [ (k-1) • • • j] 

<M'" [ (k-1) • • • j] 

iJ^O, 1 2ffat^f <J:5tC, T ' [j]>M'" 

[j] m. 

T' [ (k-1) • • • j] 
=M'*i [ (k-1) • • • j ] 

tu^. rnfciD, (1) , (2) ms (3) tm 

fi^n^, &,±(Di:o\t. S (1) , (2) KIX (3) 
•5. 

[0 0 8 4] ^®^m. X>hU-i®^i^fiT' 
/Jn®^, 

C [0] =C' 

r [ (k-1) • • • 0] 

=mln {2^ -1, T' [ (k-1) • • • 0] 
for m= I , ■ • • , N, such 
that D" = 1 } 

[0 0 8 5] :i(Ditmumt\t. &mt. y-r-ti 3 e 

tl3 8®j:5C, 2*®+^^J-^•1'>/!/S^e:^gTab 
7tCS^Ufc7ffgi:8ffB, 1 Iffat 1 2ff g®<k5 

T' [j] tM'^' [j] mn^^-^t. 6ffa 

i:9ffa. 1 Offgtl 3ffi®j;5tC, T' 

M'^i [j] ;0i|^i;^^i:®^S&«lfc[l-r5J:i:/*tTt 

[0 0 8 6] r®^JSM®<fc3tC. ^^3.-xyhU- 
®r^tcffifflSn5®m«iEjti^g|SVLS ir^lSLUr: 
7-y— g^&ff'Sttt, IfiyKCQt, *3j;^2 5j@® 



(14) #M¥8-5 6 2 3 0 

iS 

F-t?«^3tlTli.S)«^lC«. *?4 0 Ofi®h7>i'X 

W [0] ®«Sffi:^-r5&®CB, 
?l5feh*-y h;5^6®«S;iSi^JST?ab5. Cffl1»^B> Nj@ 
^T®^a-X>h'J-®kt'';/ b®^'i'ffl#lfi/ 

^S, E^J®£±:«i^6*TlCl6]ltTJS^SIfifSn5. 1 

;ii:;fe<, ^®^i-X>h'J-®Sglk'-y hS®^g 
10 ^m.^MzmmhXhmt>fS.\<\ rfflJ;5lC> #J±ttS 
®«JtS^&nItg*EO¥s?)lcSlff-rs:ii:lCJ;t), 13 
SSrt®*S>'1X®S$S, N+klf-yhti^So 
[0 0 8 7] :^^3.-:^^8B&0. 8m®CM0ST^fig 

1 6f@ (N=l 6) ®X>hU-*SfeD, ^® j#a® 

iim^-V^^o m^\f. 16}fyh (k=16) (Di'if 
S*-r?) 1 2 8X>hU- (N=l 2 8) S^'O^i- 

20 ii^ih&fmm-oxyhv-^mmt^izit.. ot®^ 

-5. 

Nfcf7 h®^*JtttBirfl+kt:*-> h®^SJ±i?lipr^= 
(1 2 8/1 6) X 5. 5 + 5. 5 = 4 9. 5 

[0 0 8 8] ±124 9. 5:fy-tr*>M3:#mtC3iV> 
comu. ^a.-xyhU-mo:>mM\zi:D-k^< 

tS.-oXb^^. m^\t. 4^a.-X>hU-*J2 5 6fflT 

snu 1 2 8<@®a^®ss{§ffli^m*^!!i^;5>s. 

[0 0 8 9] Sk±(Di:ori. 4^3.-SU-7-y— ^TS 

^]S&«fit-rs&e6iC, 08fc^-r<t5;'S:-^i-7tc®Jg^ 
Sfflt^^Tfeiv^. ;i®gS:^«iiltc*ViT«, -M (2:?) 
®^^a-x> h U-®^^^®F^t 1 :3®Jt«SISffi^T 
t^So ;ifflJtlJS;5>S®ttJ*tt, j^®±fil/^;i'®itl^ 

^®jttJCAAsns. $>^u^)V(D2-^omm\zn 
!tbx. >&ir^o±&u^)uzi-^<Ditmmfims-sn 

TVi?., ^Ofcib. =^a-X>hU-SnTtiSx-^ 
ISN=2- ®^, it«J^®IS:BUx7-y— 9^®:l^i:N 

i;<, 2- -ii;^5<, lasic^viTS, Jttt* (itt? 

[0 0 9 0] 0 8 tt, r ®^ilM®+i-X>' h ij 

JV8 0K, -^i'7fcjgiCT2-z>®jttt^;*^6«^3nst 
v'a-iVTfe-So l-3®+3.-X>h'J-y$(^5®^'i^k 

>'x^8 2t, ps-r?>*3.-x>h'j-*ie.®^'i'i/ 

v?X^ 8 4:^tJ±^^8 6 tCg^^ns, itl?^8 6 I'* 

v^;&®:$'^:^i^s^sn5. wsi^nrc^'if\znm-^^ 
50 fe, xti-^nrz.2':}<D9 9omm-xh^^^\z\t. 
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2r 

mi. X>hiJ-ffl^=8fflBt, log2 8 = 3 

m2. X>hU-®g:=l 2 8®^. log2 12 8 = 

7 

[0 0 9 1] m^8 6(Diiitimmmt^m^8 s 

gg9 0®tB*tt. Ulil', jti^^9 2}CA*Sn5. PA 
±®j:5C, 08lc*3ViTtt. Jttt^®iag!!/t:*«jg* 

[0 0 9 2] ^jti^m^?>\t. 2'DCDmtl}fyhcmc 
8{rA*Sn, fe5 l^®tli*H7 h9 6tt. fe^l'D 

®ifeiifl(^^- MOO (cAA^n. m'hmn-o^^o 
mmzm^ti^. jtKgy5^e.®tfi*b'y hs, naa 
h 9 8 ,!: 1 0 0 ^n^nii*isn&4^3.-x> 

SU-®*fJS-rs?6ifeb*>y FiiANDSIg^nSo -?-® 

^a«'y"h*^e.®ffl;fjt'>y h;&n-rfe5«-&c 

tt. «T®3^5S^LTt^-5o ^1{C> MJ£;-r5+j.- 
X > h U -® t* >;/ h (CI 0j(/!/SA^ TVi -5 i: 5 r 
|g2(c, ^®Jt«isSCA:^jSnfc«03i'i';5>5;^ 
■5-9-::^U/U-®t>-^, M/h®^;J^ffl[T£b5tVi5rt. 

&^tzm'^\z. ^®x>hu-!!/5^ne.®i'-rftfe¥< 

%}ivv\z\mc-3x^n. t^-D. ^3.-®'^Tft/jN® 
^'^Ms»t5*%=^^3.-®5fes}cjav^+3.-x>h'j- 

[0 0 9 3] )kM.m(ommz':>\^xiiy)mh<mmt 

■:3®^^7k>'X:5'®<it&A*U -M®k h*>y 
5ffl;^3S±^-r5. fflA^n&kk'-y hfctt, 2r5fflA 
tion. <fci3/hSVi:^r®<6/!is^snTVi5<, tK* 
3i®^t^fc-£>JtKi§®2:3®ta*H7 hCtC ' ® 
ft, ffi;(3lf7hC(rifBUT*-§i:, m.^^<D2-z>0 
AtiOiiH. +3.-®5fe^»S®A:^fi*s. +a-®^ 
a«il30^e>®A*^t<J;Dfej:i9/jN$Vi^, 1^- 
®fit?ab5^®«>-, l*^fc-3Ci:(c;5:5. {ii:^t:*-;; 
/5n®m4, ffl;^H<;/hC'«0i:;fe5. {fl:^t:-yhC 

[0 0 9 4] ^^i/(Difm\t, h(Dm^WSi 



(15) #Mip8-5 6 2 3 0 

28 

yh;5^0ffl:i^H, MgS-ti-fc1i/5ni:;^i3, r®l^ 
^'i^W>'XiS'®#fcfi;h®ORS?#f5i:, ^H-y 
Itnf). m±<D^i/mt:^-tCt\ZUZ. Z0^z)\,Z 

tifirt^. ymmoi^ti'erKDP^Mz^i^x. \m 

10 ||:^^e.®tfl*kb'-y hK, H®TlSJt«^®:&«i!'*$ 
nTV^^io ^®±#:l/'><;i/®JtiS^®-;&tcA*sn 

^;i/-rii*?3nfcffl*b*i/ha:ANDS»$n-5. 

TC'tt, C®fil£2*te$1Jfcfi?£^f<, ^®i|gm, :t 

sns. *«is5ttitr-b<yhsnfcffl*b>yha, lo 
javi4^a.-x>hu-tMJS-rsbi; hrabs. ?g5feb 

[0 0 9 5] N$:=^^a.-X>hU-^IS:i:-rSt, C® 
-^^•/fCiS^e.i^Sittt^fflftfinX^. k*log2 Nt 
:/^So tffaiLfcUx7-y— 5^13KilW«®5^;i;&&fflV> 
nii> 1 6 b*>y h®^^S^-rS 1 2 8fi®+:i-X>' 

v^)~ifi^mw:^mm-^t.x\zm'^^'^fcnm\t. 

5. 5Xlog2 1 2 8 = 5. 5X7 = 3 8. 5:?-y-k 
*>Hi:^c^, C®^mtt, +i-®r-3'SS:!*5 2<gtC 

SoTt), m-b^z. 5:J-y-fe*>HMfisn5fcitTfe 

30 -5, «fii^«, 2 5 6j@®=^^3.-X>hU-;$^6iS«^® 
S?-r5S-etC^>*^5-&ti-^m«> 5. 5X1 og2 2 5 
6 = 5. 5X8=44. 0:J-y-ir*>Hi:^5, 
[0 0 9 6] 0 8tCS^b&llIS&(C*tiT«> N* 1 og 

2 ^mommmv-vti^. ft/h<i®^^&^ofcta*^ 

miicikuc ' •^-my^mv-^MzvA-'^nv^t 
^ctr. 2* N<is-e)ii>Sit ^ tii^mx^^. 
09a, 2-DCDMti^^f3:^^Mm^w^-rmx$>^, 09 

}C:feViT, ffiffl3nTt^5?f^T08i:l^-f?-^®t)® 

M^:^m^r$>^rc0\zMhr. z.(Dm\z^^^T\t&^ 
tt^oTViS. r®isiss(ci5ViTa, msiz^btcm 

iSJ;Dfe<};D#<®BtrBl;55ifJSi:/&So Tilfi^Sfi, C 

RUc ' fimmt\zMx^nmnm^m-^t^6x 

abS. J:®^4)-(;:;4i>5i5flt^a. iog2 Nj@®^a^ 

m^ommr&^, ^lt, ^a«y-h9 8®tii;fj 
^any- M 0 2 tcsMsn, i^aity- h 1 0 
0 ®tH*«, mmmf- m 0 4 t^n-f nss^sn 
So rn6®^aiiy-h[c«, stc^fi^ic m% 

50 b-y M 0 6S:n;i 0 8 t)SfcA*Stl5o 
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[0 0 9 7] }L-^T^-<k:=.^if».mi3mt. Xhf-K*5 

lassi 2 o*siS;isnTv^-5. jine-o^jv-m m 

6 ® ffl* 1 2 4 jiJn® U 5^iI?S 1 2 6 

tm^^n^. ux7-y— 5^iiis§i 2 6/{i^e.®ai:^tt. 

H>y h®*t 0/5^6/^-5. ^®b'-;/ H®*SOffl'^ffll 
tf>yh-fcW. l®<it£^oTl'i.g), BP'S, ^-®H->h 

\t. :^#:®t'Tft/h®^i'£^o^;p-::/(cMJi£;LTV^ 
;itie.oif<y h®«soK, j^ctifeasfy- M 2 
8®iH?fjtSi^3n5o c®iia«y-M 2 sa, u 
x7-y— f'lHiss 1 2 ottMJSbTv^So ^)=.7^-^m 

?S1 2 0®§ffl:^t*<y htt, U-7U— f^HKl 2 6® 

[0 0 9 8] fiiiTfc, kmm\zwim^, z.m^i5 

^\z^^^X\t. L|@®x>hU-^^S:^-g)i^Jl^-y!!/sa6 

^jLTJtftsn, M^jbTUx7-9— g^^Fs;mg^$n 
■So '^-ox. ^i^)v--:fmz^(D!f)i--ffy(Dm'm(D 

y^y^^m-h. 7tc«jiotf®*^T^Vii^;>-7'® 
fflA9^>B, jffOM^n, j*:®Tfi:li/'^;v®^Ji/- 

2>^^jv-:/®fcti*7'f >s, ^■®^i/}*>*^®i^;>-:/i^ 
x%m.'hxhK). 'mz-kx(DiL^mv^)]/(Dtf)]/--f^ 
TS/hTabs*i-&®* 1 h^ns. 

[0 0 9 9] «-i';V-:/0Sfi/1X®fi§K. k + LT 

\ts N/Lt&D. logi N<@®PgllS:*S#ft-r-5<, 
r®;!^, I§SS^#:;0Jft«ligm&#ffi-r5S-r®«fft1 

(k + L+ 1) * 1 ogL Ntit^siT^So ^ 
16b'-yb (k=16) (D&mmti^h. 5±/-t 

*>Hie:^si-r 1 6<@®x>bu- (l=i 
6) m-oi-o(Di/)V--:f\t. *<fc^-ktf7h®*SJt 

^^K=5. 5 + 5. 5 = 2*5. 5 = lli-/-fe*> 
H<£«l^tS-r5it(C)5:5. 16^ ffl=2 5 6fl (N 

= 2 5 6, L=i6, 1 ei';!/-:/) ®x>hij-®=¥ 

rL— a. logL N= 1 o gi6 2 5 6 = 2 ti^D, 11® 
g:* (1 l:J-/-b*>H) ®fgfc:tt®B#^1&i£JSi:-r 
5, rntt, ^2 2-^y-b*>HTS§. Sfc, *«3i 
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'D^'xm^^n^itMimommt. 2- xh^. l®^ 

CO 1 0 0] <fcO¥ViMaxE-HSS^T-5fc:*(C> 

t^ai^^fe^^TSo ®i^bsnfcjt«^si®#PiiW'< 
hj*Jis?§n, miPiii/^;i'®^T®itij§g*^emi 

om2Pllk^;i/fctti*3tl5. ^LT. ^®^®||2 

5« m2mmv'^))/<D\m^x\t. w,2-^^f;)\' 
fc^v^T, siPtli/'^;>®j±«^^^>5®ffl*. ip%, 
iifr®/w >xt— e^!^^ s ®ffi*/>sitij$n5c 

logL Nffl®iJ-'fi';V;0«3iLm mi®ffl*U> 

1 ATM-fe;n^ffii:Dfe> \t^ffi\z&,^^mx^'^ 
[0 10 1] xyi;a-u>i/7;wjXAS-i' 
7.y-Mz^v,i^mn^i'if^~7.om:i3m\t. ±^ 

mW:mz'Mti%(DX$>^<, ^UT. x^T-^v'JftTs'T 

\zm!A<Mi^hxmm^mfs:%(Dx&^. &rf\zm 
mzm^^o 

30 [0 10 2] #Mfil5feS7;i/:f JXASiKk- h^y h 
X-yi7X^r>J3.-U>ii'7;V:fJXA(C*3ViTa. df^f 

mtn-^\)v=f-\^Mzi:mmzmy)^x^n^, 

^. ^-LT, ^®5^v^;HcSJfri.-fe;i'BikTll-® 
J;0«t^«5feS!!Cji*^£;bT^^S©-C?, X'Jr>'3.-;i.®|g 

[0 10 3] S^:^^®ATMX-f VK'O;^^® 
^ mm<Dl&%m7.T'y=L~-')y^^^ts-VLX\^^. fi 

^Bx\t. n--(D:^y hu~mm\zis^^x. 0mm 
■fs.9x^^^mzx^'j3.-uyif-t^rct^\z, ii-^fs.y) 

0< (DSk^mU'OVt:^-^- ht^Z. ti!fi'ii'mx$>?>Z. 
tmM>bMzfs.'3X\^^^, mz. U-h=e/h~y!;7 
)V:lUXA\t, SStt®U7;l/3''f A3'X^**®^7. 

^(omommz^^x^mt^. i:m^mmm-o 

50 moi'7.i;-^^-^-Vt^fzt>\Z%^fS.^)'/^) a.-ya 
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[0 10 4] ;'^-9-'f')Vi7Dy^7)]^:iUXARU'^x. 

JV=f U Xhmmo 1 if 
[0 10 5] *f-x>;/ K9i'>77-XhX'$r>?a.-'J 

tfe. ^nero^'xi'S. F7'f>7 7-xh 

7;l/rfUXAlCj;i9, X-^-i^a-JL-Sns:: 

7;l/:JUX*A^'i'i'f H7x7+3.-'f >i'7JV=f 
UXAffli^lc, ^^xy H5-i'>7r-XS7;i/::fJ 
XJ^h^^-rs.y{; • X^'j3.-^]yif ■TJVdi^Xl^ 20 

Tss. i®7;i'=f'JXAtj;n«, ^'i^mi. 
ssns. ^-wMM, y'yVy^ymm-o, 

[0 10 6]*«fc, 7'^>H • nfc:*>- 7;i/rfJXA 
A-H'i7x7T*Sf-5<tD%, y7h'i7x7-Cll 
S-r •5;^*«<J: 0 SIS L^-r S nrv^S ASWiS 

7;l/rfUXAl?cg)5. r©7;WJXA&, ;iO|gBJ© 

^fffl7JUrfJXASffi®i?''f tJ-Sy^^- ■ X-Jri^a.- 
U>i'- 7;i'rfUXAi:|Bl^t®0&5::iitC<i;DpI«6 

^;i/fcMbT, i-3ffli^n-A*;i/*'i7>^R/5t«Rf$n 

i!'»OT®<J;5tc^SSn5. 
t a gcel 1 =n ew_rv 
=ma X {R, o 1 d - r, } +1 
[0 10 7] ±Mt. CO^^mM-^tir^a. 40 

"fcifA^Ens. ■fe;t'&x>fXAyg^ mm) tmwi 

>3'R®tt<tl3t)if5±§t>«^. i^n-AVVA-^^^ 

R®fiiK, ^^®fiiT»$gi^e>nM«fsn?><, 

[0 10 8] ^T®y-f:J-5>yi' •X'>-i^a-'J>^'• 
(Dxyv')-<D^ifmt. ^t^^^fsm^^m-yx^^n so 
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5, -?-nm±®:t-A*7n-£i»<fcJ6tB, ¥ic2:n 

e.®h'«;/S®^T£U-b'yM.T-tfnCb. ^M^Wii 
rntt. □>'*;i'i7nyi7X»A*-?-^;Pi7 

n-yi7®^m£2''-i ^.-yVWC. 2'"' ®i(i^:ttji 

TVi5^T®x>h'J-®^i^ffi:*i2k-i&ffl^, ifL 
ti^i^®|lfeSfc2k-' j;i9t);^^V^^> ±X0^3.- 
I>hU-®^i^l/v^X^®^±fitf^'h&U-ki/ 

^3.--X>h'J-®Ji#2:#^-rc. =^^3.- 

\z^mi^x^m-^^ !fmxsm^::>.-\zX'DX< 

[0109] mU<D^yVV-i'\z^\i^X\t. h^by 
;^»SfB[ e, >0^® A 9 ^ tct 13 «|E$n&SB«&g*L. 
fcJi^lCtt. U7;V^^AX':ri;a.-'J >i^7;l'=fJX* 

y^fjjvdnxh-^^'oz.hifi'mxh^. 9 

y7.\zm\-^nx\^^t.-t^. ^^yX\tm(Df; 
9Xffl«5feSj;0fe, J:(3ii5Vi®5fe*Tab5i:-r5c r 
fflBt, i7 5X»:5'i'®±fil og2 CHyh(CX>n- 
F^tlS. ftfefil5fefl?®i^t^i7 9X«, */jN®«^^ 

•Oo ^®iSm> c:®|g?g®^i^'^-x^^>'XxAa, 
mtgfei«vifli5feS®i'7X^^e., M/hfi®^i^s^-3 

[0 110] M±®<k5tC, ^(D%mo=r^'J^)VM.'^ 
*-;/F7-i'fflX'fy9'}i> tRfflffl^a.-'f >i^>'Xx 
A^fiJfflfS, ;i®->X5^A», R^-r^SX^hU-T 
*/jN® ^ ^&j$-3X> F U S^^TS tV^ 

o^k.\Z^r5\^X\^^. ZL<D^ofS:yXf-AX\t. 'J7 
;i/^-f A®«IE^g*-r-577''J-^— >3>^, 
^:tT-^, k'Ttx-^®j:5aii^14®$.Sp<r^' 
7^, ffi3i/5;j£:i§:SII:*-r57:/U'>— v'^>S•y■:^^- 
^■r2>fSJ£V^^7X®X'5->'3.-U>^^7;^:^'JXAS: 

mmr^^tiimmx$>^, mz. i-DOT^-iv^xn 

n\z^W(n7.'rV=L-^) yifTJldu XA^mUx^ 

h'^x7T> ATM-t;KCfJf3 3T5nfc^i^®f-#;& 

>:/'J><>F-r5M^«&t-y h 7-^/1}— fx tcM-r 
«S77''J^-v'3 >®{i:»*S(cm*$-ti-?.;ii:!&s-r 
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[0 111] m±«J:5lC. ^(DmWi\Z^^^X\t. F 
[0 112] X^'y?^*^. ^^(Dn^\Z±:)V^^mL^ 

-*^6?HSstis. fejisn, ^D.-(Dmzn-(D^if 20 
m-:>m^<D±MmtEt^m'^\z}it. h-Dthw-<^ 
=L-izmwvrz-bMm^-snz. ^:±-mmmt, * 

nciD, s-5#^o5S5fe&«Ft3-fe;i/®'f' 

S/jNfil®^i'^jt:3-fe;i/2r3i^55^Ci^^fSC:i:/5S 

b 7 - ® b ^ 1 5/ s-y-)j^- h f s t ^ £^T® ^ 

aMft®fe5p<x-i'7®eji'feBitgT, iaa&ux#> 
xt)*S-e#So ;i®«f!g5i:ntl m.^o7.>T 
a - 'J > i 7 ;i^:f J X A S^oSi:® h 7 1 

[0 113] 

[^BJoSim] m±®<fc5t, ::®5§BJtj;na, ^i: 
^4^ct^fc•X'^v3.-u>^^sff3;l^:*^■r^5, t 

&> t^5Vi5;^S^®X^>^3.-U>^7;>rftJXAS 40 
[0 114] r®^BJCj;nH ?a5feb'<yh®/< 

^h;Kt, [^*snfcjgT-fe;i/555ta*sns®T, x-f 
9m>z^-n-iti^z.h.\ttt<. T.-iv^y^i^T^'fho 

-O^^x-XS, t^5!5®X'f75">i'vXxAilRli^ 
«®>'XxAiS:mtt®S55>'X-rA&il^ 

[0 115] Sfd, Jl®^BJ{;:j;nH 
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*(CJSi;75:> St^fS, §>'XxA®ll*!c;SDfcxyi? 
[0 116] r®^BJtC<J;mi> ^i^tV^51f« 

[0 117] Sfc. r®^BJtcj;tlfS, kvX^®I^IS 
!C?S5fek*>y ht^i^Sr^^L/TV^S®-?, ki^X^S# 
If^rticiD, x^v'i-u>i^£fT5J:i:;0^-t?^ 

[0 118] c:®%Bj(cj;n«, -9— 

n7t;5'y^-9— 9^L.TVK®T, W**fetj;Dffl 
[0 119] ::®3iBjt<fcntf. iJ— ^'^S/i^® 

[0 12 0] tfc, r®^BJtJ:na. X^ri^a.-;!.^ 

[0 12 1] r®%BJtcj;mi. Un7i^— 

^Sli^TV^S®T, ^!f^mmzit^^zt\z^r). 

[0 12 2] Sfc, J:®%BJtj;nti> □:yUX5<;/i? 

iz^t^z-tti^r^^. 

[0 12 3] tfc, J:®^BJlcj;nti, •J-7-9— 
n:^^]XS.y^D—9-^e:M\zm'^t^z.ti}trt^0 

[0 12 4] Sfc, ^0%m\zi:n\,f. 9fVV7.^b. 

[0 12 5] Sfc, ::®^Bjtcj;nti, Jti^§g®tH*® 

;i®#Slf5/h&fiJffl-r5;ii:fcj;i3. ft/hfiS^t?^ 

[0 12 6] tfc, r®^BJCJ;tXtS, JtKgga, #^ 
i^tcMbTiiJn®AAtf-;; h&ffi;tTVi-5)®T, i®3i 

[0 12 7] tfe. C®^BJ!cj;n«. jiJn®AAH<y 
h<£«;iTVi50T, ^:®jiJn®A*t'-;/ ht5S5fet*-y 
h®i»^5:#^SCi:lCj;l9, MJS-r«^i^J5^Jt«)lt^ 

[0 12 8] tfc, ::®%Bjt<fcmJ. g/h®^i^flt£ 
jtt3-fe;V*i2£;l±#fi-r-5^^Tfe, 5feifLfc-fe;V^5fe 
tCffl^-rSo tSoT, |SI-®S^S^RFO-fe;P;0t#ftf 

[0 12 9] sfc, ;i®^Bjtj;na. Piiw*«3g& 
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36 



[0 13 0] Sfc, Z(D%m\Zi:n\t. it|^^/0^5®Jt 
Tli-Sffl-r. :l«IWtCfcfc'l':PfflAND'y-h;OJ*it;^ 

[0 13 1] tfc, ;i®^Bj(cj;n«, ANoy-hfc 

[0 13 2] r®5gB^t<knH 2ei±0-fe:;i/5!iJ 

[0 13 3] Sfc, ;i®^Bj(cj;na, Piiw*«3g£ 

[0 13 4] Sfc, Z0%m\Z2:mf. AND^-hO 20 

[Hffi®ffi*;^ie?a] 

[01] ;i®^BJ®ATMX^>y5^®^ffle5«ji&^ 
[02] t«£*0!l®+a.-;^^->XxA&^-r':/n-yi' 



[03] 02t^1-fi£*M®iiMS5feS7^';!/^'^« 
[04] j:®S§BJ®*iS«si®W-#§nfc^i^<ilSilSi 

[05] ;i®sgBjfflU-7-y--g^^iS®Piffl0t?s 

[06] r®^BjfflUr:7-y— ?#^®-S^®:/D 

[07] ;i®^Bj®giJS«3i®JtiJi§®^aji®s«0 
[08] z.cDmM<Dmmm(Du-^uxs.y^-^-^^ 

8ffl®+i-x> h 'j-&iiv:>fc«ES0Ta55o 
[09] ;:®^Bj®mM®n^;uX5 7^-y— 

S®mM0TS.5o 
[010] r®%BJ®m^J®iJ-71t- ^^Si:P 

•5, 

[?^^®I!JBJ] 

10 ATMX'fy^', 14 AilUyfr. 16 A* 
Mass, 18 4^3.-;^^gi5, 2 0 •t;l/A*<y7 7/* 
•J, 2 2 2 4 ffiAffiaSK, 3 57HWX7 

3 7 fll5feSlf<yh, 4 1 ?SJfe7^'-;i/ 
4 2 5S5telf>y|>, 50a ittfell8§. 5 6 tiiA 
fcf'^h, 7 2, 8 2, 8 4 ^i^Vv'X^, 7 4, 8 
6, 8 8, 9 0, 9 2 it^m. 
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